Lipid content and metabolism of human keratinocyte cultures grown at the air-medium interface.
The differentiation of human keratinocytes in most culture systems is incomplete; e.g., lamellar bodies, the characteristic lipid-delivery organelles of epidermis, are not present. Moreover, their lipid profile does not reflect the distinctive composition found in cornifying epidermis. In contrast, keratinocytes that grow at an air-medium interface exhibit more complete differentiation. In this study, we compared the elaboration of lamellar bodies, the lipid content, and the lipid metabolism of human keratinocytes, cultured both under standard immersed conditions and after lifting to an air-medium interface. Whereas submerged cultures neither elaborated lamellar bodies nor displayed a lipid distribution characteristic of cornifying epidermis, lifted cultures displayed advanced cornification, elaborated lamellar bodies which were deposited in intercellular domains, and a lipid profile more typical of cornifying epidermis. Moreover, lipid biosynthesis was 5-10-fold more active in lifted than in immersed cultures, and was not inhibited by exogenous lipoproteins. These findings are consistent with recent studies that demonstrate both high rates of lipogenesis in differentiating layers of the epidermis as well as autonomy of lipogenesis from the influence of circulating lipoproteins. Thus, the lipid content and metabolism of human keratinocyte cultures, grown at an air-medium interface, demonstrate features that simulate the epidermis.